MEMORIES." 

Finally, an example of the use of amorphous SiC gate insulators (Figure 1C) 
is provided in US Patent Application serial no. 08/903453 by L. Forbes and K. Ann, 
entitled "GATE INSULATOR FOR SILICON INTEGRATED CIRCUIT 
5 TECHNOLOGY BY THE CARBURIZATION OF SILICON." 

Additionally, graded composition insulators to increase the tunneling 
probability and reduce erase time have been described by the same inventors. (See, 
L. Forbes and J. M. Eldridge, "GRADED COMPOSITION GATE INSULATORS 
TO REDUCE TUNNELING BARRIERS IN FLASH MEMORY DEVICES," 
"^Flff 7 10 application serial no. . 

V ^ However, all of these approaches relate to increasing tunneling between the 

floating gate and the substrate such as is employed in a conventional ETOX device 
and do not involve tunneling between the control gate and floating gate through and 
inter-poly dielectric. 

1 5 Therefore, there is a need in the art to provide improved programmable array 

type logic and/or memory devices while avoiding the large barriers to electron 
tunneling or hot electron injection presented by the silicon oxide-silicon interface, 
3 .2 eV, which result in slow write and erase speeds even at very high electric fields. 
There is also a need to avoid the combination of very high electric fields and 

20 damage by hot electron collisions in the which oxide result in a number of 

operational problems like soft erase error, reliability problems of premature oxide 
breakdown and a limited number of cycles of write and erase. Further, when using 
an interpoly dielectric insulator erase approach, the above mentioned problems of 
having a rough top surface on the polysilicon floating gate which results in, poor 

25 quality interpoly oxides, sharp points, localized high electric fields, premature 

breakdown and reliability problems must be avoided. 

Summary of the Invention 
The above mentioned problems with programmable array type logic and/or 
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